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AbBtr& Ct: h arid b landriv erbasin of Chin a, the hydr()logic alstatehas close rehtio n ship
withthe ec ologicale n viro n m erLt･ T hey are n ot o nly d叩 ended o n e ach otherb一1tinfltlen C ed a nd
inter acted with e a ch otller, ho we verthe hydr ologic alec ologyfll n Ctio nsandsignifican c e areva･
riedin differe ntregio n ofup per mi ddle a nd lo wer re a cher･ h orderto pro m ote r atio n ahltili払
･
tio rL OEtheli mited w ater res o u rces a nd a ste adyin cre ase ofthe e c o n o my, w c shotlld f111y u nde r
sta ndthisfunctio n sand signific a nc e andsetl叩 the study m ethod ofec ologic alhydr olog y･
Eey W o rds: h la nd riv er liydr ology A ri d Ec ologic alsyste m
桝 T R O I) U C TIO N
T he arid inla nd riv e rbasins of C hina a r elo cated in the c e ntre of Eu r a sia n co ntin ent.
They ha v ethe s a m e v e rtical se ction
- o r ign ating fr o m high m otlntain s, flo wing thr o ugh
mi d dle a nd lo wTn O ll ntains, utiliz ng and tllr n O V e rbetw e e nsu rfa c e a ndgr o und w aterinthe
aullVialplain , a nd finally beingdis ap pea r ed in the desert. T he ve rtic alse ction is also the
ba sic hydr ologlC al fe atu r eof inla nd riv e r a nd ther ea r e s a m e v e rtic alsecit on ofv egetatio n
to o(Ta ng, 1992;C he ng, 1993). Innu e n c ed by clim atic. ge ologic al a nd ge o m o rT)hologic al
c o nditio n s, the w ate r syste皿 builda nd r eforTn the c o n stitu e nts a nd st atu s ofthe ecologic al
e n viron m e ntin inla nd riv e rbasin s unde rpha se cha nge and m ateriaユtr a n sitio nin different
existingfo rTn a nd takingpa･rtin physic al, chemic aland biologic alpr o c e ss esby the w ay of
diss aving a nd ca r rying othe r m aterials(Li Ba oqin , and othe rs1990)･
Fo r alo nge tim e, thehydrologlCalstatelhasbeen studied o nlybyhydrologlCalm ethod
ininland riv e r of C hin a. D u eto fbctlSing on utiliz ng w ate rre sour c esfo r a rtiTICialoa sis de-
v elopTnent, the e c ologicalsyste n is deteriorated with phe no m e na ofsoils alini2:ation a nd
des e rtific atlO nafte r re cla m atio n. T hanksto the deterior ation ofe cologlC al e nvir o n m e ntin
so m e e xploited inland riv e r, m o r e a nd m orehydr ologlStS and ec ologlS tSgr aduallyr e c ogn lZ e
the clo s e r elatio n shipbetw een hydr ologl C al fa ctors a nd e c ologi c alcha nges a,Ipr es e nt tim e,
and have plltfor w a rd 包 1ot of vie wpo lntS a nd kn owledge abo ut hydr ologlC al e c ologyor
e c ologic al hydrology(Ta ng a nd Qlユ, 1992; Che ng, 199 2). D egradatio n of the ec ologic al
enviro n Tn O ntin ari d inla nd riv erbasin ha sbe c o m e a m atte r ofc o n cernin thela stfe wde c･
ade s as se v er alof itsil トefre ctsha v ebe c o m ein c r e a singly evi de nt, a nd st印 Sha v ebe e n a nd
a rebeing t akento ta ckle thisproble m bo th byG o vern m e nt and volu nta ry agencies, s u ch a s
e c ologists a nd geogr aphists(Li,1990;C he ng, 1993). In this paper, depe nding o rlOu rfield
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in v e stigatio n a nd re sear ch in threeye ars a nd tho s e w o rk a cheiv ed by pre stlldy, w e a n alys e
the e c ological fe atu res a nd signific a n c e of hydrologyAnd their r elatio n shipin differ e nt re -
gio ns ofa ninlaJld riv e rba sin in o rde rto b ring out thatitis rLe C e SS a ry tO S et up the study
m ethod ofecologlC al hydrologyin thisplace.
T 打E E C O L O G IC A L SIG N TFIC A N C E O F rI Y D R O L O G IC A L F AC T O R S r N M O U N_
T A IN R E GI O N
T he rainfalla nd e v apo ration in a ninla 丑d riv e rba sin v a ry gr adiu e ntユy with spa c e, e s･
pe cially with ele v ation .(Table1).
Table1 Va riatiots ofT,ainfaJlat)A e y apo r atioIコ With ele v atio nb s otn e血血ndriy erba sins
EIc y atlO J1(Tn) > 400 0 40 0 0- 30 00 30 0 012 00 200 0-1 00 0 < 1000
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In ge n eral, r ainfall is wi th in the r a nge of300- 800m m at up pe r m o u ntain r eglOnS,
while only 30- 60TTlm in de s ert plain of lo w e r re a ches, the e v叩 Oratio n nu 又 dec r e a s es
progr e sively fr om ov er3000n m atlo w er rea che s t obelo w 700m m at up pe r Te a che rsin
hlghn ount ainland. Co n centra tingin 皿O untain regio ns, rainfallc o ntribu te sto thefo rm 且.
lio n of
-
n ot o nlylarge gla cie r a nd s n o w c o v er, but m ain m nofrdistribllt ed a re a- takesfo rm
ofabo ut676riv e rs. The hydr ologlC aユstate a s m e ntio n ed abo v e r es ultsin the v e rtic a,1 land_
s c ape zon es of v egetaio nthatis ofthe m mi v egeta tio n e cologic alchar a cteristics of an in-
1a nd riv erba sin(Fig.1),
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In Fig/1thefor e st a且d bu sh z o n es a r ege n e r a.lly r efer redto a s w ate r re s o llr Ce C O n Se r V ed
regio n. T he z o n e a nd othe rnoriz o n e sfo r med by hydr ologlCalsyste n, On the c o ntr a ry, 1n -
flu e71 C ethehydrologicalst atein m o u ntainla nd a nd alluvialplain , which is e xpr esed asfol･
lo w :
･ Fo rest a ndgrassm ay cha nge the a n n u al distributio n ofr u n off. Blo cking a nd hold･
lng rain st or m, the flo r afo rest, bllSh a ndgras
■
s regulate the m ln Ofrinte nslty, and change the
no od dis cha rge andits em e rging tin e(table2), s othat‾the runoffdischargedu ringdry se a-
s o n c a nbe m aint ain ed toa c e rtain e xte nt(C he ng, 1992;Fu ,1989).
･ Redu c ethe s a nd c o nte nt oF riv e r. T he r e a relots of facto rsthatinLu en c ethe s a nd
conte nt ofriv e r
,
s u ch asc止m ate, ge ologlCal fhcto r s, the m aterials ofriv e rbed a ndthe e xtent
of v egetation c ove r age, and so on . A m o ng abo v efa cto rs, the v egetationis the T n OSt 血 por-
ta ntfa cto r. Taking Qilia n m o utain sas an ex am ple, the sand content of Shulei riv crbasin
(ill the w e ster nQilian m o u ntains)is abo ut1.5 - 5.0 kg/tn
3
,
in Heihe riv e rbasinitis abo ut
1,Okg/ 皿
ユ
,
butitis only0.5kg/ n
3 in Shiya ngriv erbasin (in the e aster nQilia nlm o u n-
tains), slユCh patte rn clo s ely rela te sto that the e xtent of vegetatio n cover age r edtLC eSfr oT n
the e a st t(】 w e st ofQilia n m o u ntain s(Tang, a nd othe rs, 1992).
･ flaving adv a ntage to the tr a n sfo r m atio n ofr ainfau into grou ndw ater. T hefo r e st
a nd bu sh ofgr a ss z o n e sbe c o m e o n e of the m ain fe ed r egio ns ofgr o u nd w ate r. Table 2
sho w sthe w ate rpe r m e ability ofv aried vegetatio n c o v e n ngtypes.
Table 2 T heFer m e且t)ility ofdiffTereELtYeget & tiotI C OYerlI哨 e OtlditiotL(m m/min)
ty pe ofve呈eta tio n
bryophyte
de ad bran chs 且nd the su rfacesoil
bare s oil
C OVe n ng fale nle av es c o vered withgr ass
per m e ability
(m m/ mi凪)
8l- 1 59 -151 22 8- 12 0.39- 1.4
T hebryophyte a nddeadbr a n ches and falle nle avelaye rs a r e ofthe m ostadv a ntage otlS
conditions fo r w ate rtr a n sfo r m ation , Bec a u s etheir pertneabilityis largertha n the loc al
r ain sto r minte nsity,leadingto n o ru n ofro nthe selayers, andthe transtor na tion of n ost of
the r ainfallintogrou nd w a ter. T he ru nofriss upplied by sp血 g w aterin thedistrict.
Bu tin thedry gr as sla nds a nd de sertgras sla nds of m ou ntain distric t s,the r u n offof
l
su r･
fa c ela ndsisinte n siv ely con c e ntr ated in deep riv er valley, gr o u nd w ate ris e x cr eted into
riv e r
,
a nd the s a nd c o nte】1t Of riv e risin c re a s ed with the gr e aterflo w v eloslty, the r ainfall
be c o=ne poor with the ele v atio nlo w ering(Table1). T his hydr ologic alstatefo r m e sthe dry
a nd des e rt e c ologlC al systeTn, a nd in v e rs ely, this po o r e clologlC al en vir o n m e ntis u n able to
c o n s e r v e w ate r a ndla nd r es o u rc es .
T E E R E L A TI O NS IIP B E T W E E N tl Y D R O I,O GT C A LFA C T O R S A N D
E C O L O G IC ^Ⅰ. E VI R O N M E N T INA L L UVIA LPL ArN
Outfr o Tn m o u ntai m o uth
,
theinla nd riv e rf一o winto the aridrnid dle a nd low e r re a ch-
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e r･ Be c a u s eof rain fall<150m n in this reglO nthe r ain has noinflu en ceon ru n ofr･ In
chi且 a
,
the re a r e abo ut560 inla nd riv e rstheir a v erage a - u al ru n offa r e onlyO･15× 10
S
m
3
o r
less
,
thele ngth ofthe.basin sshort and n o relatio n shipbetw e e n e
a ch othe r(C hezlg, 1992)A
M ost ofthe s eriv e r s a retr a n sfo r m ed into m a nTnade c a n alsfr o n mou ntain m o uth n o w,
a nd fo r 皿 e alo tofspotted irrigating o a sc s･ T he r e a r e o nly a fc w riv
-
er s which c ould r un
thr oughthe al1u vialplain s a nd flo winto termin alhkes o rbefaded int othedesert.
In the up pe r alluvi al fan , the riv e r v alley narrow , the riv erba nk higha nd cliffy, the su r-
fa c e w ate ris c on centr ated in thede ep riv er andgro und w aterle v el ha s a n a v e ragedepth or
150- 300r n_ T his hydrological sta一e bring o ut the arid or hy pe r- a,ri de cologlCal
syste m - fro mte mpe rate grassla nds to de s e rtgrasslands(Fig1.). T hedomin a nttypes ofv eg･
etati()ain clude Sym peg7n a reg lii, Salsoha abrota noide s, Rea um lria soo ngo rica and Stipa
krylovii, e tc. T hey ar e mainlyte mper ate de se rt v eget a tio n. In thedistrict, thedominant soil
types a r eGr ayde s e rtsoil, Gray calcic s oiland Gr ay
- bro wn de sert s oil. T he organic m atter
and nitr oge n c o nte nt of the s oils a r e v e rylo w, ge n er ally the organic m a.tter c o nte nt<0.9 %
a nd the totalnitIOge n <7 %, Bu t salinizatio n ofsoilw as o c cu r ed o nly at mi dle or de ep
laye r･ So that r e cla m atio n ofthe regio n m nStbc depe nded on m a n- m adeir ngatlng SySte7 n･
A fte r r e cla matio n
,
ifthe re a r cpe rfectirrigatio n, thiskind ofla nd c o uld be com eon eofthe
be st oa s es in a ninla nd riv e rbesin witho ut s alimiation ･ If ir rlgatio n being n ot e n s u r ed
abu nda ntly, the recla matio n c a n s crio uly destroy the fr aile c ologic al en viron m e nt of the
pla c e.
In the mi d dle a nd low e rpa rtsofan alluvial fa n a nd siltplain where theirrlgation w a s
highlyde v eloped, thehydrologic als tate c a nbe char a cteriz edbythefolo wing:
･ T he riv e rbed ha slo w slope ofle s than 5%o, and shi氏hg w ater cou rses, b n n ches,
and c u rve s･ T he riv e r c o u rs eshavebe e ndistri buted in a r ea about40 - 30001Tl. T he shifting
riv e r c o u rs e with m ore a nd m o redepo sits make the riv er a v e ry co mplic ated w ater n et. Be -
c 且u S C Ofthe wide and shallo w se ctio n softhe riv e r c o u rs e
,
w ater ru n s e v erywhe r e a nd lake s
ar efo r m ed in thehollo w a re a sdu rhBnO Odperiod. T her e a re m a ny aba ndo n ed riv e r c o u rs e
with vario usdlln CSin this regl O n･
L ･ G ro u nd w a te rlevelisge nerallyless tha n5･Om ･ h m o stplac esgr o u nd w a terno w out
to s urfa c ein spn ng e specially, a nd forrnes many m a sh sw a mps and sprlng W ate rc ou r se s.
TheBrOtl nd w ate rhe refe edtheriv e rduringdrys ea so norlo w w ate rle v elperiod.
･ D u eto thela rge - scale exploitation ors u rfac ew a te r, the river hydrologlC als ta te has
be e n contr olled byT n a n･ In stead ofc a- ng w aterto thelow e r r e a ches
,
theno oddis cha rgeis
being m ade fr o m s o Tn e re se rvoir sin gr e at e xte nt･ =n m ost or inland riv e rs
,
the flo od
discha rge m ay be z e r o when theLlo od ru n off in this r eglO nis belo w so m e c e rt血 v olt) m e
.
Fo r e x a mple,in the Ya rka nt Riv e r
,
thede adun e ru n ofris abo ut11･5× 108 m 3;in the Heihe
Riv e r
･
itis14･0 × -08rnコ;in Shiya ng Rive r a nd Um m qi Riv e r,itis a s m tlCh a s o n eoc c u rred
h 30o r50ye a rs .
1 Su rfa c e w ate r a nd gr o u nd w ater a re e x changedfr equ e ntly, a nd inte ra ct with e a ch
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othe r. The tr a n sfor m ation pr o c es se s or w ate rs c a nbe described as: waterpe r m e atedfr o m
riv erbed,ir rigation c a n n els a nd irrigatlng neュds
I , gr o u nd w ate r
･ ' overflo w to s u rfac ea s
spn ng to s u rfa c e w at早rI-irrigating r etu m o r e叩1oited forirrigatio n a ndpe m eatinginto
grou nd w ate ragaln･ In ShiyangRiver,theTlrSt tran sformingw a teris about53･31% oftotarl
ru n offin lit)pe rallu vial fa n, the s eco nd transfo ming w ateris6S179% ofr u noffinlo w e rbad
sill
,
a ndthird tra nsfo rming w ate r abo ut48･77 %oftotallo w erba sin runoff･ h Heihe Riv e r,
they a r e about 64･26 %､ 86･10 % a nd 21･3 2 % respectiv ely, T his c叩 ple x a nd la rge
drscha rge tr a n sfo rna tio n m ake sthe a v ailable w ater res o u r c esin c re a sed･
T his hydr ological cha r a cteristic s m ake it pos sible he re t o de v elope la rge
- sc ale
m a n
-
m ade o a s es, s o that theim gatlng agrlC 111tur ein this region is the m o st皿o urishing of
whole riv e rba sin which integr ated o v e r70 % irrgatlng a r e a and abo ut80 % indu strie s a nd
populatio n. Be side sthe highlyde v eloped agrl C ultu re, the e c ologic alsyste m ap pe a rs mani･
fold. T he r e a r ediv erse v egetation :Xer ophyte ､ Saltphyte. Helophyte and I‡ydrophyte,
etc .
,
withtha n200ty pesofv eget atio ndis tri buted in th is reglOn ･
T he c ultiv ated soil bro tlght o utfrom the Gr ayde s ert s oiland Gray - br o w nde se rts oil,
but the c o nte nt of o rga nic m atte rand total nitr oge n ar ehigher(c o uldre a ch at2･5 % a nd
0.1% r e spe ctiv ely), s oits e c ol gic al ft m ctio nis prio rto the pa re nt n aterials oils･ Btlt the r e
is a n other e c ol gic al cha r acteristicin this pla c e
-
s e conda ry s alhiヱation ofsoilwhich is the
m o st s e ri o u s e c ologicalpr oble min thc mi d dle a nd lo w e r reache s oftheinla nd riv c r. A bollt
10- 21% total c ultiv ated soil ha sbe e n salin zed(Table 3), and litisin c re ased ye a rly.
T he s e c o nda ry s aliniz atio n of soilis o n e of thr e epriⅡl a ry e c ological v aria tio ns afte r
la rge
-
scale re cla m atio nin thisregio n. T he other s ar e c o n clllded asfollo w a s:
Table3 Se c oT]血 rys alizliz 且tioTLin so m eiI]hndriy e rbasin
Riv er
Salhized r atio nto cultiv &ted Salisoil r atiotototal
soilare aO(m
2
) tot alla nd(%) (km
ユ) c11tiy ateds oil(%)
Shiva.ng 2049.名l 4.98 295.37 ll.54
fleihe 1584.2 1 2.ユ7 256.73 10.75
Shule 4713.64 4.5 7 273.21 21.7
U n l mqi 796.80 5.65 275.0 2 19.24
① T he v ariantion of riv e rco u rs e a nd mo od disch rge resultfhr nhu man a ctivitie s
m ake many dry riv e r co ur se saba ndo n ed with v a rio tlS Sand du n e s.T he v egetatio ns gr e w
alo ng the aba ndo n ed river c o llr Sear e declined. T his tw o fa cto rs acc elo r ate the
des e rtific atio n ofin n e r o a se s.
② The de v elop m e nt of m a n m ade oa sisdepe nds upo nthe de strllCtio n orthe n atll r al
e c ologlC alsyste m . T hela rge - s c ale recla mation T n ake the Helophyte a nd Ⅰ‡ydrophyte v ege･
tatio nde clin ed o rdied o ut. T he n atu r ale c ologlC alsystem ha sbe e nref)la c ed by m a n- m ade
agricutru aユsyste m . Sim ulta n e o usly,the cha nge of hydr ologic alstate res ultsin tiledeterio ra-
ti o nO nhs e c ol gicale n vir o n m e ntinlo w e r reaches.
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T E E F E A TtJR E S O F ‡Ⅰ¥ D R O L O GICAL E C I.0 G Y ⅠN T 甘E RIV E R D ISA P PE A R E D
R E GI O N.
Inla nd riv e rsin thelow e r Te a che rflow u su allyintote 皿in allakes or disap peared in the
de se rt. T he r e a re o nlybeltoa se s s u r rou nded bydesert, s o the e c olglCale n vir o n m e ntis v e ry
fr ailin this regi o n, thehydr ologicalstate hasbe e n c o ntrolled byhu m a na c tivitie s, espeially
thela rge - s c ale e xploitatio n of w ater res o u r c esin middle re a che s. Flo od dis cha rge and a n-
n u al distrbu ting regtla tion a r e r 巳- fo r m ed byhu man ac tivit es: The highrlユn Ofrappe a rs
dtLrin苫 Nov . - M ar, a ndthe ru n off fed m ainlybygr o u nd w ate ris ve rylittle a nd alm o st cュlt
off du ringAPT - Oct. e x c eptfo rla rgedis cha rge王1o od. T he a n n t1alru n ofrin th ispla c eha ve
lo stitsn 且tu ralm c a nlng. In an cie ntyears, rivers a nd lakes w e rejoin edtogethe rin this pla c e.
T her e w ere abu nda nt w ater r es o u r c e s. A large qllta ntity offo re st a nd gr a ssha v e o rlC e
gro w nin the f喝lo n, tOgethe r with al1 kinds of liv e sto ck. Lo ul且n , H eiche ng, etc, tho s e
w ell- kno w n a n cie nt citie s, w e r elo c ated he re. Butin the30
's and 40's ofthis c e nt ury e spe c-
iallyin the hst30ye a rs, the e c ol glC alen vir o rn nent of low er r e a chesin alm o st ail inla nd
riv e rsha v ebeen s erio u slyde stroyedbe c aseofhu m an a cti vit es. T he are a s ofoa s es ttLrn tO
be s m alle r a nd srn ane r
,
止 e s llr rOu ndirLgdesertin so me s e ctio n sha sbe e nJOin edtogether,
andthe ter min allake s w e r e r edu c ed o rdisap pe a r ed.
h this reglOIl, the e cologic al fe atu r e s a r efullyde cided by the hydr ologl Calstate. T he
hydrologlC al v ariatio n sin e vitablyle ad to the cha nge of ecologlC alen vir o n m e nt. T he cha r-
a cteristics ofe cologic alsyste mfo m ed byhydrologic alv ariatio n can be c o n clu ed a sfollow :
(1) W ater qu ality a r ebec oming w o rse withthe run offclltOfr(Table 4). From Table4,
w e c a n se ethat thequ ality ofstlrface w ater a nd sh allow gro u nd w aterin these r egio n s a r e
w o rse rthan thatin anu vialapr o n･ Be ca u se of cu tdo w n of ru n off, the str o ng evapo r ado n
emich the min e raliz ation of w ate r, andthe v ariatio n of w ate rqu alityge n e r allyt¢nds to be
w ors eyearly.
Table4 T he y a riatio n of- 柑terqtl alityinte r minalr eglOm
W ater ty pe
Al ltLVialapro n Termin alregion ofriver basin
M in cr alization w ater che mic al mine raliz atio n w ate r che mical
g/i ty pe g′L ty pe
Su rfa ce w a ter < 0.80 H Co3
1 Ca - M g 3.0 - 78 So
t
- Cl- Na - M g
S hallo wgr ollnd
W ater
0.1 1 0.7 rrCo)
- Ca - M g 5.0 - 16.0
Sot
- Cト N a - M g
Cl- SO4
- Na - M g
(2) Saliniz atio n a nd de s ertific atio n of s oilbe com e m o r e a nd m o reserio u sin this r e_
gl O n･ Alo ng withthe gr o u ndw ate rlevel dr oped withpo o rqu ality c a u sedby thedec re a s eof
w ater re s o u r c es
,
the soilte nds to be s aliniz ed s e rio u sly . The salinizlng Pro c es s es Carlbe
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sho wed aLs:the m eado w orbog g ys oil ･1ightsaliniz ed 皿 e ado w soil
. ･inte r= n ediatc salin z ed
m e ado w s oil- hea vy s aliniz ed m e ado w s oil.. m eadow s alin e soil
.
, Salin e soil. Suchpr o c ess
c a nbe se en in allthelo wer r e a che sof inland riv e rbasin s･ W iths oils alini2:a tion, ala rge cul-
tl V ating a r e aha v ebe e n abando n ed･ In thelow e r reach ofShiya ng Riv e r, the aba ndon e
d
ar e a rea ches up to l･3 × 10
4
ha. T he salt c o nte nt ofs oil lOc= nbelow su rfa c eis m o r etha n
7.9 %.
D u eto the cha nge of hydr ologic alst ate, the v egetatio ndeclin e s a ndgr a ssla nd dege n
-
e r ate s
,
the 丘n egr a ln S a nd n 1.trie nt sin thela nd are blo w n offa･s a r e s ult of wind e r o sio n･
The fin alr e s11tis thefo r m atio n ofall kinds of dun e s, thisis the on e re a s o n contri blltingto
la nd de sertlfic ation . T he se co nd re ason forla nd desertification ha ss ozn eth ing t odo with
也e cha nge of riv e r cou rses, there ar e many aba ndo n ed dry river beds and with the
de clin ation of v egetatio n and lots ofsa nd du nes a refo - ed. FroT71 950
'sto the pr ese nt,
the desertified a r e aha sin c r e a s ed to a n a re a391× 10
3hain Ta rim 女iver
,
4
.99× 10
4hain
shiya ngRiv e r a nd 35･09× 10
4hainlleihe Riv e r･ T here are abo ut50% ofthe totala v ailable
c ultiv ated la nd unde rdese rtific ation o rte ndsbedese rtified.
(3) Vegetatio nis s e r o u sly degr aded or de str oyed. T he v eget a tio n e c ol gic alsyste min
the riv e rte rmin alreglOn C a nbe Clas sified int o二the a rb8 rwitht如I Calpla nts of D iv er sifolia
schr onk a nd Na r r o w-leav ed Ole aster, thebu sh do nin e nted by Tan axix Ra m o si sim a and
Halo xylon ATn Tr10derdr o n, the m eado w with m ain pla nts of C he n nopodiac e a eand
Legu min os a e, etc . T he cha nge or hydr ologic al state dire ctlyle ad to
t
the de clin atio n ofthe
vegetatio n e c ol glC alsyster n･ In Ta rim riv er, the a r e a orthe D iv e rsifolia Schr o nk w o od de
-
clin ed by56.9 % in 20ye a r sFr o 皿1958to1978;h Ei如1adisitrict of Heihe riv e r, the are a of
the D iv e sifolia schr o nk a nd Na r r o wl le a v ed Ole aste rde cr ea sed by5･76x lO
4hain 22ye a r s
betw een 1958a nd 198 0. In allinla nd riv e rba sin s, the rn e ado加 v egetatio nha sbe en seriously
de str oyed in the low er rea ches. Origin ally, the re w er eple nty of m e ado w v ege t a tio n :
phrag m lte S a u Stralis＋Splendida chn athe ru m ＋Leym us sec ahn u s, but n o w, which have been
o rte ndsto be r epla c ed by ari dte mperate v egeta tio n･
C O N C L tJSI O N A N D I)IS C U S SI O N
(1)In wate rc on se r v ed r egio n of highr n o u ntainininla nd river s, the e cologic al v egeta -
tio n and hydrologlC alsta te a.re depe nded orL e a ch othera nd influ e n c ed a nd inte r a cted with
e a ch othe r. A bu nda ntr ainfalla nd la rge ru n ofrin thispla c efo r mthelu sh v egetatio n, e spe c-
iauy the rich a nd v a riedfore st a nd m eadow o rbu sh belt･ Co n v er sely, thefo r e st a nd bu sh
v egetatio n s obvio u sly c o n s e rv e w ate r r e s o ur ce sand influ en cethe hydr ologlC al state
- riv er
discha rge, s and c o nte nt a nd ru n orr distri butio n, etc ･ T he r e cla7 na tio n a nd lu mbering o r
o v erherdingin the se regl O n S r es ultin the cha nge of
l
hydr ologlCalstate-a nds oile ro sio n･
(2)tn al1uvialplain, the abundant w ater r es o u r c es a nd c o n v e nie nt utiliz ed c o nditio n
with go od w aterqu ality c o n str u ct the bighbe n eTICial and effic e ntir ngatlng agn C ultu r e.
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T helarge - scale r ecla m atio nin mi ddle r e ache spr o mo te the sust ainablyde v eloped o a se sbut
with the hydr ologic al state he avily changed a nd n attlr al c c ologlC al syste m se rio u sly de-
str oyed. Be c a u se of hlユT n a n a ctivites, s o mefa ct orssu ch a sRo od discha rge and itsdistribu･
lion , riv e rc ours e s and w a terqtla五ty, e上c. ha ve been changed scrio tlSy ln middle andlo w e r
re ache s, w hich res ultsin thedcgrada,tion ofv ege tatio na ndde clin ation ofe cologicalsystern .
T he a r ea orsalinizatio n and des e rtific ation are r apidly e xpa nded yearlyin lo wer Te a chers.
h theseplace s, a c ertain hydr ologic alsta tero r m e s a c o rre sponding e cologlCale nviron n e nt,
espe cially c e rtain flo r aco m m u nities a ndtheir e c ologlCal fe atu re s. AnyhydrologlCalcha nge
ine vitablyle adsto the cha nge ofthe e c ologl C ale nvir o n m e nt.
(3)In o rderto alleviate the cha nge ofthe e c ologic al e nvir o n ment,itis n e c e ssa ry to
pro m ote r atio n al11tiliヱatio n ofthe li mited w ate r re s o u rc e s a nd de v elop w ate r c o n s e rv ed
v egetatio n. T he r efo r e, w e should ha ve a corr e ct u nde rsta nd hg a nd e v alu ation of the
ecological cha r a cteristics ofthe hydr ologyin ari d inla nd riv erba sins. Ap pr o a che sto the
hydr ologlC a.1state o r e c ologic al cha r a cteristic s s epa r atelyis ofn o signific ance in the a r e a.
W e sho tlld fully u nde rstand thefu n ctions ofthe w ate r r es o u r c e sin o rde rto efrlCie ntly cor n･
bin sthe pre s e r v atio n Ofthe e c ol gical b ala n c e a nd e co n omicde v elopm ent. Be c o u s e ofthe
relationship of deT)e nde n c e,innu e n c e a nd inter a ctio n with e a ch otherbetw e enhydr ological
state a nd e cologic al e nriv o n m e nt discu ssed abo v e, w e sho uldestablish a nintegrated r e-
s e a rch m ethodfor ecological hydr ologyin 也 einland riv e r, to m ake over allpla n sand take
allthefa cto rsinto c o n side r atio n a nd to ptlt thelimited w ate r r es o u r c es t o aratio n alu s ein
a c o=nprehe n siv e w ay.
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